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(54) Titie: IMPLEMENTATION OF CALL FORWARDING IN A TELECOMMUNICATIONS NETWORK 

(57) Abstract 

A method for forwarding a call in a 
telecommunications nctworic, where subscriber 
A's call is transfetred using the call forwarding 
service from subscriber B's first terminal 
equipment to his/her second terminal equipment, 
the said second temiinal equipment giving an 
indication of an incoming call. To provide a 
more user-fnendly and less costly service for 
the user, the system monitors, when forwarding 
die call, whether the user performs a predefined 
action while ^ mobile telephone is ringing, and- 
if such an acdon is detected. d» call is re-routed 
back to the first terminal equipment The method 
is particularly suitable for users who have both a 
fixed-wire telephone llnettid a mobile telephone. 
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Implementation of call forwarding in a telecommunications network 
Field of the invention 

Generally, the present invention relates to services provided by an 
5 intelligent network. More specifically, the invention relates to call fonwarding 
services implemented by means of an intelligent network. 

Background 

A telecommunications network that includes facilities for providing 
10 various services and attributes is called an Intelligent Network (IN). It is an 
architecture built on the existing telecommunications network, and one of its 
most important features is its ability to segregate call switching from the 
service logic. The intelligent network offers the subscriber quick and flexible 
access to personalised services without any modifications to the software at 
15 the exchange. This is possible because the services are controlled by a few 
centralised control points in the intelligent network specifically designed for . 
this purpose. 

Figure la shows a simplified example of the structure of the 
intelligent network. Let us first briefly examine the individual components of 
20 the intelligent network and the functions residing in these components. 

Subscriber Equipment SE, such as a fixed-wire telephone, mobile 
station (MS), computer or fax machine, is connected directly to a Sen/ice 
Switching Point SSP. 

The service switching point SSP gives the user access to the 
25 network, makes the necessary selections and offers the opportunity to use 
the various services available in the intelligent networit. SSP perfonns two 
main functions: the Call Control Function CCF and the Sen/ice Switching 
Function SSF. The service switching point SSP identifies the call attempts 
requesting IN services. At the service switching point, the numbers requiring 
30 IN control have been defined in the service trigger table. The service 
switching point SSP requests instructions for routing the call and perfomiing 
the sen/ice from the IN service control function SCF residing in the service 
control point SCP. In response, the sen/ice control point SCP sends to the 
service switching point SSP the physical number to which the call is routed. 
35 An ordinary call that requires no IN features is connected through the 
exchange in^the normal fashion. 
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The service control point SCP is a digital exchange or dedicated 
computer with the necessary software. It contains the service logic, the 
service control functionality and the service database function. Often, the 
database is a Service Data Point SDR that is separate from the service 
5 control point SCP. The service control point SCP processes the service data 
in the database by means of its own Service Logic Program LCP and 
controls the service switching point SSP. Signalling between the service 
switching point SSP and service control point SCP is canried out via the 
common channel signalling network SS7 using the INAP protocol. 
10 The service data point SDP contains the data that the sen/ice logic 

programs SLP use to generate personalised sen/ices. The sen^ice control 
point SCP can make use of the services offered by the service data point 
SDP. 

The Intelligent Peripheral IP offers specialised services and 
15 supports flexible data communications between the user and the network. - 
The intelligent peripheral IP features the Specialised Resource Function SRF . 
that offers an interface to network mechanisms involved in the interaction 
with the user. Typical examples of such mechanisms are the 
announcements made to the subscriber and receiving of the subscriber 
20 selections. 

The various phases of call control are modelled on the ITU-T 
recommendation Q.1214 by means of the Basic Call State Mode BCSM. Call 
set-up at the exchange consists of two processes: the originating call set-up 
(subscriber A) and tennlnating call set-up (subscriber B), the corresponding 

25 state modes being the Originating Basic Call State Mode 0_BCSM and the 
Terminating Basic Call State Mode T_BCSM. The state mode consists of 
Points In Call PIC, the Detection Point DP and transitions between the 
various modes. The detection point can serve either as Trigger Detection 
Points TDP or Event Detection Points EDP. DP1 is also known as a "hot-line- 

30 trigger' because it permits IN triggering immediately when the receiver is 
picked up. The TDP and EDP can be of either the Request or Notification 
type. If the point is of the Request type, SSP suspends call processing and 
asks for additional instmctions from the SCP. whereas with the Notification 
type point, the SSP continues call processing nonnally. but notifies the SCP 

35 of point detection, which creates a relationship in which the SCP monitors 
the SSP. 
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Figure 1br is a signalling diagram showing the signalling process 
when a connection is made between subscribers A and B (fixed-wire 
telephone). The SSP detects that a call is being made to subscriber B that 
requires IN control, in which case it sends an InitialDP signal to the SCP at 

5 point 1 1 . The SCP responds by sending the standard RRBSCME signal at 
point 12. indicating the detection points to be reported, which are: DP13 
meaning that subscriber B's line is busy. DP14 meaning that subscriber B 
does not answer the call. DP15 meaning that subscriber B answers the call, 
DP17 meaning that either subscriber A or subscriber B tenninates the call. 

10 and DPI 8 meaning that subscriber A gives up before subscriber B answers 
the call. At point 13. the SCP sends a Continue signal to proceed with the 
process, in the case used as the example, subscriber B answers the call, 
which Is reported to the SCP by the SSP at point 14 using the 
EventReportBCSM signal. At point 15, the SCP responds with the Continue 

15 signal, as a result of which the call is sustained normally. In other words, a 
voice connection is set up between subscribers A and B and they can 
converse with each other. 

There is a great variety of intelligent network services available and 
their number is increasing all the time. Here are a couple of examples of IN 

20 services: the Universal Access Number UAN, which makes it possible to call 
a subscriber using a single number even if he/she has dedicated telephone 
lines to several sites located in different areas: the Personal Number, which 
is independent of the networic and allows the intelligent networi< to re-route 
calls made to the number involved as instructed by the subscriber: and Call 

25 FoHA/arding CP, where the call is transfenred to another pre-defined number. 
The subscriber may activate the call fon^^arding service, for example from a 
fixed-wire telephone to a mobile telephone, by keying in a certain code and 
the mobile telephone number using the keypad of the fixed-wire telephone. 
Call fonA/ardIng is cancelled by keying in a pre-defined cancellation code, 

30 similariy using the keypad of the fixed-wire telephone. Call fonwarding may 
be activated from a fixed-wire telephone at home or in the office to a mobile 
telephone. Once call fon^varding has been activated, the fixed-wire telephone 
will not ring because the exchange has detected that the call fonwarding 
service has been activated and, therefore, sends the call to the mobile 

35 telephone. It is possible, however, that the subscriber activating call 
forwarding is near the fixed-wire telephone (used for activating call 



wo 00/45578 PCT/nOO/00024 

4 



fonvarding) when the mobile telephone rings and would rather take the call 
on the fixed-wire telephone. At present, this Is not possible. 

Accordingly, the aim of the present invention is to eliminate this 
drawback and improve the service by making it more user-friendly as well as 
5 less expensive. 

A brief summary of the invention 

The present invention relates to intelligent network services and 
specifically to call fonA/arding, where calls are fonAorded, for example, from a 

1 0 fixed-wire telephone to a mobile telephone. 

The aim of the invention is to provide a solution that improves call 
forwarding services by making it more user-friendly both in terms of function 
and cost. This is achieved as described in the independent patent claims. 

The idea of the invention is to monitor the subscriber equipment 

1 5 from which calls have been fonvarded even after the subscriber unit to which 
the calls have been forwarded has been notified of the incoming call in order . 
to see whether the user takes some pre-defined action, such as lifting the 
receiver. If such an action is detected, the call is re-routed to the subscriber 
unit from which calls have been fon^/arded. The service based on the 

20 invention is particulariy convenient for subscribers who have both a fixed- 
wire line and a mobile telephone. Once the subscriber has activated call 
foHA^arding from his fixed-wire telephone to his mobile telephone, he can also 
take the incoming call on the fixed-wire telephone even if it is not ringing. 
When call fonA^arding has been activated and a call is about to be connected 

25 to the fixed-wire telephone (subscriber A), the SSP monitors the detection 
point TDP1 to detennine whether the receiver of the fixed-wire telephone 
(subscriber B) is lifted. The re-routing process is initiated when subscriber B 
lifts the receiver of the fixed-wire telephone. The service control point SCP 
controls the call fonvarding service by giving processing and routing 

30 instmctions for the sen/ice switching point SSP. More precisely, the SCP 
activates the said "hot-line" trigger detection point, after which it switches to 
the monitoring mode to supervise call fonvarding, which may be direct or 
conditional. 

The invention makes the call fonvarding service less e>;pensive 
35 because the subscriber does not have to pay for the leg used for fonvarding. 
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Another advantage offered by the invention Is that this can be 
implemented using the standad Capability Set 2 CS-2 features of the 
intelligent network. 

5 List of drawings 

The following provides a more detailed description of the invention 
with reference to the examples given in the attached drawings, where 

Figure 1a is a diagram showing the stmcture of an intelligent network, 
10 Figure lb shows message exchange between the SSP and the SCP during 
call set-up, 

Figure 2 shows communications between the SSP and the SCP related to 
the call to detennine whether the receiver is lifted. 

Figures shows another embodiment of the call-related communications 
15 between the SSP and the SCP in accordance with the invention 

using re-routing accordance with the invention. 

Detailed description of the invention 

Let us examine, by way of an example, a situation where 

20 subscriber A wishes to set up a voice connection to the fixed-wire telephone 
of subscriber B. Subscriber B has activated call fonwarding from the fixed- 
wire telephone to the mobile telephone of subscriber C. In this example, 
subscriber B and subscriber C are one and the same person. Call set-up 
between subscriber A and subscriber B is examined by means of the 

25 diagram shown in Figure 2, which shows signalling between the service 
switching function SSF reskling in the service control point SCP on the one 
hand and the senrice control function SCF residing in the sen/ice control 
point SCP on the other. A call set-up message SETUP arrives from 
subscriber A to the exchange in the fixed-wire networi< to which the fixed-wire 

30 telephone of subscriber B is connected. When the service switching function 
SSF of this exchange detects the IN service request (the SSP detects DPI 2. 
i.e. a call attempt to subscriber B). it sends, at point 21 in the diagram, the 
InitialDP message via the signalling networi< SS7 to the service control 
function SCF to ask for instmctions for routing and processing the call. The 

35 first dialogue corresponds to the state mode T_BSCM. The figure provides a 
presentation of the various phases of the call by means of objects in 
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accordance with the CS-2 architecture as defined in the ITU-T 
recommendation 1.224 using the signalling method as in the said 
recommendation. For each connection, a Call Segment Association CSA is 
created that contains the Call Segment CS and two objects namely the leg 

5 and the Connection Point CP. Viewed from the CSA end, the leg describes 
the connection path towards the receiving unit while the connection point is 
the switching location of the legs, allowing the infomfiation flow to pass over 
the individual legs. The state of the leg is shown in the figure in two ways: (1) 
the dashed line Indicates that a signalling connection has been established 

10 but that no voice channel has been opened, and (2) the solid line means that 
a voice connection has been set up. In accordance with the Invention the 
service control function SCF responds to the SSPs request by sending the 
MangerTriggerData procedure at point 22, which is used, in compliance with 
CS-2, to activate or trace the TDP state linked to the subscriber's profile. In 

15 this case, the message is used to activate TDP1 (monitoring whether 
subscriber B picks up the receiver or not). If TDP1 is not activated in the SSP . 
(the detection point may be active, for example, because of an eariier 
intelligent networic operation), the detection point TDP1 is activated for 
subscriber B. The SSP monitors TDP1 and when it detects that subscriber B 

20 has picked up the receiver, it immediately sends the InitlalDP message to the 
SCP for potential further action. In accordance with the CS-1 standard, 
detection points can be activated statically, but CS-2 allows dynamic 
activation of detection points. At point 23, the SCF sends the operation 
RequestReportBSCMEvent to the SSF, which indicates to the SSP the 

25 detection point that it must report to the SCP. Here, detection point DP15 is 
activated to detect when subscriber B takes the call and detection point 
DP17 is activated to detect if subscriber A or subscriber B temiinates the 
call. At point 24, the SCP sends routing instructions for the mobile station to 
the SSP using the Connect signal. 

30 The following provides a description of signalling in a situation that 

is identical to the one discussed above except that subscriber B's fixed-wire 
telephone line is busy. Let us assume that the SSP has sent the InltialDP 
signal to the SCP as explained at point 21 to receive instructions for 
processing the incoming call. Then, at point 25, the SCF sends the 

35 RequestReportBSCMEvent operation to the SSF. in which it indicates the 
new detection point to be reported (DP13. 14, 15, 17, 18). The contents of 
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the detection points are as follows: detection point DP 13 indicates that 
subscriber B's line is busy; detection point DP14 represents the event that 
subscriber B does not answer the call; DP15 and DP17 serve the same 
function described in the foregoing paragraph, and detection point DP18 

5 indicates a situation where subscriber A gives up before subscriber B 
answers. Next, the SCF transmits the Continue operation, requesting that 
call processing be continued. The SSF responds to the SCF by sending a 
notification indicating that subscriber B's line is busy using the 
EventReportBCSM(busy) signal. The signals described in points 28 through 

1 0 30 are identical to those in points 22 through 24. 

The signals contained within ellipse 1 are related to direct call 
forwarding in the intelligent networi< and those contained within ellipse 2 to 
conditional fonvarding, the condition in this example being that the receiver's 
line is busy. Another instance of conditional call fonwarding could be a 

1 5 situation where the number does not answer. 

The signalling pattern in Figure 3 shows a situation where the call 
is routed to subscriber C's mobile telephone and subscriber B answers the 
call that has already been fonwarded using the fixed-wire telephone. The 
corresponding state mode is 0_BCSM. For the purposes of this example, it 

20 is assumed that TDP1 has been activated as described above. The SSP for 
subscriber B detects when the mobile telephone answers, at which moment 
the SSP immediately sends, at point 31, the EventReportBCSM signal to the 
SCP. which, when detecting that a call connection is being set up, sends, at 
point 32. the Continue signal to ensure that signal processing is continued. 

25 Now, subscriber C has the option of either continuing the call on the mobile 
telisphone or. if close to the fixed-wire telephone used for forwarding the call, 
taking the call fbnvarded to the mobile telephone on that particular fixed-wire 
telephone. To do so, all the subscriber has to do is to pick up the receiver of 
the fixed-wire telephone because the SSP was previously set to monitor 

30 detection point TDP1 . Upon detecting that the receiver is lifted, the SSP 
reports it immediately by sending, at point 33. the InitialDP signal to the SCP. 
The Call Segment Association CSA, as shown in the figure, is created when 
the connection is set up. An analysis earned out by the SCP shows that the 
TDP1 involved is the detection point that was eariier activated and 

35 associates the through-call with the call attempt in the same 
CallSegmentAssociation by sending, at point 34. the MoveCallSegments 
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signal, informing the SSP that they are inter-related. Additionally, the SCP 
asks the SSP, at point 35. to disconnect the leg to the mobile telephone by 
sending the signal DisconnectLeg. At this point, there are two CallSegments 
"suspended" in the same CallSegmentAssociation. i.e. voice channels have 
5 not yet been set up between subscribers A and B. The SCP gives the 
Instructions to inter-connect these voice channels to each other by sending, 
at point 36. the MergeCallSegments signal. Because the CallSegment 
contains only one leg. a MoveLeg signal can be used instead of the 
MergeCallSegment operation to achieve the same effect. After this, the SCP 

10 requests the SSP, at point 37, to continue call processing from that point 
onwards using the ContinueWithArguments signal. At point 38, the SCP 
sends the ManageTriggerData signal to request deactivation of TDP1 
monitoring to ensure that no confusion is created when the receiver is picked 
up later The SCP is aware of at which stage of the call TDP1 is deactivated, 

15 and this may vary according to the subscriber's wishes. In other words, the 
subscriber may, when ordering the sen/ice. agree with the service provider to 
select those options that are best suited for him. For example, the following 
options are available: 

TDP1 is deactivated 

20 • when a connection has been set up between subscribers A and B 

after subscriber C has been alerted 

• when a specific period of time t has elapsed since subscriber C 
has answered the call 

• Immediately when subscriber C answers the call 
25 • when subscriber A gives up trying to make the call 

• when the call from subscriber A to subscriber C has ended 

• following satisfaction of some other condition specified by the 
subscriber. 

Such a condition could be an instruction for the SCP to check the 
30 number from which the call is coming and compare it with the conditions 
specified by the subscriber. For example, if the number is one of the 
numbers for which the subscriber has defined the condition that it must not 
be routed to his home (work) number. TDP1 will be deactivated. 

The dashed-line ellipse in the figure relates to signalling in the 
35 event that the mobile telephone answers but the call is continued using the 
fixed-wire telephone, in which case the connection to the mobile telephone 
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must be terminated. The solid line ellipse shows a situation where the mobile 
telephone rings but the call is answered by picking up the receiver of the 
fixed-wire telephone, by which time no voice channel has yet been set up to 
the mobile telephone. 

5 Although the invention has been explained with reference to the 

examples shown in the attached drawings, the invention can naturally be 
varied within the scope of the idea of the invention presented in the foregoing 
and the enclosed patent claims. The terminal equipment need not 
necessarily be telephones and the connection established need not 

10 necessarily be a voice connection. Depending on the type of terminal 
equipment involved, some other operation instead of the lifting of the 
receiver may be monitored. The operations shown In Figures 2 and 3 can be 
sent either as separate messages or using a TCAP message that contains 
one or several operations. The operations need not be perfomned in the 

15 sequence shown. For example, the point when the TDP is activated or 
deactivated may vary. Moreover, the foregoing example lists only the . 
detection points (DP) that are significant to the example involved, but other 
detection points can be activated depending on the applicable rules. 
Furthemnore. call forwarding can be implemented by incorporating it in an IN 

20 hunting service or some other similar service, depending on the preferred 
attributes of the total service required. A solution in accordance with the 
invention is, of course, not limited to a CS-2 standard architecture, but can 
be implemented using any other standard. 
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Patent claims 

1. A method for call forwarding In a telecommunications network 
where the call from subscriber A is fonwarded, via an intelligent network, from 
subscriber B's first terminal equipment to other tenninal equipment, the said 

5 second terminal equipment gives an indication of an incoming call 
characterized in that when the call is fonwarded 

- the system monitors whether subscriber B carries out a pre- 
defined action on the first terminal equipment while the mobile telephone Is 
ringing, and 

10 - if such an action is detected, the call is re-routed to the first 

terminal equipment. 

2. A method in accordance with patent claim 1 characterized 
in that such a pre-defined action is the activation of the subscriber line, 
preferably by lifting of the telephone receiver. 

15 3. A method in accordance with patent claim 1 characterized 

in that monitoring is started by activating, by means of the intelligent network . 
service control function (SCF), the service trigger point TDP1 in the call state 
mode that the service switching point (SSP) uses to process the call attempt. 

4. A method in accordance with patent claim 1 characterized 
20 in that monitoring is ended when a connection has been set up between 

subscriber A and the first tenninal equipment of subscriber B after subscriber 
B's second terminal equipment has given an Indication of an incoming call. 

5. A method in accordance with patent claim Icharacterized 
in that monitoring is ended once a specific period of time t has elapsed from 

25 the moment when the call is answered on subscriber B's second temiinal 
equipment. 

6. A method in accordance with patent claim 1 characterized 
in that monitoring is ended immediately after the call is answered from 
subscriber B's second terminal equipment. 

30 7. A method in accordance with patent claimlcharacterized 

in that monitoring is ended when subscriber A gives up the attempt to set up 
a connection. 

8. A method in accordance with patent claim icharacterized 
In that monitoring is ended when the connection set up between subscriber A 
35 and subscriber B's second tenninal equipment is terminated by either party. 



wo 00/45578 



11 



PCT/nOO/00024 



9. A method in accordance with patent claim 1 characterized 
in that monitoring is ended when a pre-defined condition specified for the 
calling number is not satisfied. 

10. A method in accordance with patent claim 1 
5 characterized in that call fonvarding and returning the call to the 

original number called is implemented using procedures in the accordance 
with the CS-2 (capability set 2) architecture. 
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Box II 

The claimed invention relates to a method for call forwarding 
in a telecoromiinications network. 

In the method according to independent claim 1, a call from a 
first subscriber to a second subscriber's first terminal 
equipment is forwarded to a second terminal equipment via an 
intelligent network. A system monitors whether the second 
subscriber carries out a predetermined action on the first 
terminal equipment while a mobile telephone (possibly the 
second terminal equipment) is ringing. If that action is 
detected/ the call is re-routed to the first equipment, 

In US 5502762 A, a method for forwarding a call to, for 
example/ a mobile telephone is disclosed. According to this 
method a first telephone is called and then a conference call 
facility dials the second telephone, which may be a mobile 
telephone/ while maintaining the contact with the first 
telephone. At the following stage both telephones are ringing. 
If someone picks up the receiver of the first telephone, the 
call is connected to that telephone and the . conference bridge 
is dropped. 

The only difference between the method of claim 1 and the 
method disclosed in US 5502762 A is that an intelligent 
network is used instead of a conference call facility. It must 
be considered obvious for a person skilled in the art to use 
an intelligent network for forwarding a call. Consequently/ 
the method of claim 1 is not considered to involve an 
inventive step. 

Invention I: Claim 2 relates to a pre-defined action on the 
first terminal equipment. 

Invention II: Claim "3 relates to how the monitoring is 
started. 

Invention' III: Claims 4-9 relate to how the monitoring is 
ended. 

Invention IV: Claim 10 relates to how call forwarding and 
returning the call to the original number is implemented. 

The only common special technical feature of inventions I-IV 
is a method according to claim 1. Since this feature does not 
avoid prior art, inventions I-IV, a posteriori, do not satisfy 
the requirement of unity of invention. 
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